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(54) EXTERNAL STORAGE DEVICE 

(57) Abstract: 

PURPOSE: To provide an external storage device 
capable of shortening time for responding to respective 
read/write requests from a host device and substantially 
Increasing the issuing number of the read/write requests 
from the host device. 

CONSTITUTION: In a controller part 100 interposed 
between disk devices 109 and the host device, the buffer 
memory 105 of a large capacity nonvolatilized by a 
battery 106, plural host Interfaces A and B, plural 
drive interfaces C and D, a DMA bus 103 and a DMA 
controller 104 are provided. By the reconnection by 
dynamic selection and the release of the host interfaces 
A and B and the drive interfaces C and D, a read/write 
processing from the host device to a buffer memory 105 
and the read/write processing between the buffer memory 
105 and the disk devices 109 are parailelly and 
asynchronously performed. 
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I 0{i-tT*»Cj^$ftTl\S£«>, $l^P4SCS I 

10 10 0 5 2 0 -eaKU - Kav> KfcSSW*. 
-g-LT. Dr i ve 3£#LTEfi35 2 IT'ESDI 0 
ZftLTi/-9m?yF%ffif-f2>. Drlve3ttE 
UB5 2 2T?^-^fe*ff-r*. 130185 2 

. 3feiy:E|ffl5 24T-ESDI Ofei^SCS I OttflP 

[0 0 5 6] 37> KJWxWfcFTffc #DriveO~ 

fc, #Dr i v e 0~3A»P>ZJ> hn — 59fll 0 OtCfcf 

20, flSlOOJi, DriveO~3j3J:a ! HostO~3ffl 

[0 0 5 7] ® 50>MT*li. &8HCD rive 0<Di/- 

[0 0 5 8] EI95 2 5l£Dr i ve 0tf)[IPfB?#-b$:^ 
U EBB 5 2 6T'D r i v e Oa^-^SE&tffrfcft 
*. "i©^-***. HBJ5 2 7. EB35 2 8TESDI 
OiS&ZfSCS I OtffltKU EH85 2 9THost 

[0 0 5 9] Driveltfi/-^7U E 

30 IS 5 3 0 T-©EDE#*.^|SISSi, SSD rivel ttEfS 
5 3 l-e^-^IESSrBf^-rS. ESDIOfc 
itfSCS IOttDri ve0^e,©f-^TAt 
$*XTV>SfcS?), S^TWS^CDESDI 1, SCSI 
1#EH5 3 2, EI35 3 3TH^$tU E/35 3 4 

T'Ho s t nci£e>*xs. 

[0 0 6 0] Ho s t lfr&CDy- K=iv> KJi. SC 
S I 0, E S D I 0 ft*^6»fTanT^fc*T. SSSgg^ 
JCli. ttfflffiVvtH*«©SCSI lfeiffESDI 1 

40 7x>f^©|2SlC«fc5T ; -*ffia{ZfeltSA^^.v^^ 
[0 0 6 1] *HSSW0n>ha-^aui oot* 

^^-7i^^C, DO|»W<fc-W»JfifLfe«ktm^i 

[0062] KT, Drive2, Drive 

50 [0063] tiE3fW)J:e>&C, Hos t fflffj3J:l>*D r i v 


1 J/ 


(8) 


6-149482 


13 

V4&^. ±3&&LfeHo s tO~3tDr i ve0~3t 
few 4 -r - 9 m&mS*£X J/- -ir > £/-v ;b i: 

CO 0 6 4] 311', H 5 0|2R| 5 3 5tC&g?\&fc, 
3tf>IS, SCSI 0~133<fc7JtESDI 0~1CD1"^T 

[0 0 6 5] fif. infcBmWDfli-rftfca. ^iss 

ffttt. *Xh'f>*-7x>f7A (SCSIO) , jjv 
^K>^-7x-f7B (SCSI1) feJ:tfK9-f^" 
-Y>4f-7x-<XC (ESDIO) , h*7-f7*>f>-?- 
7x-f^D (ESDI 1) 0!>#*(CFI FO^U 10 
2 .fctfF I F O* <e >J 1 0 8 *gaw, DMAteltti?- 

[0 0 6 6 J H6CDMAf&0MViZ»G*BL&IK 

[0 0 6 7] FIFOjl^y 6 05 (10 2) , FI F 
0*^60 6 (1 0 2) 0#/1X6 0 l££ttrta6 

o 2&, tivfnscs i o, scsi ncjRtfy. f 

I FO^^EU 6 07 (1 0 8) , F I FOjl^V 6 0 8 
(10 8) 0>$yt;x, 603 iSiXfrtX. 6 0 4 l±, E SD 
10, ESDI HCjfcV*. 

[0068] DMA3>hO-7l 04}*, FIFO> 
6 0 5~6 0 8©e>t.«3DV^tlA^— ofc&RU D 
ma;u 10 3 fctf-LTAy^r^y 10 5 toKT- 
^-^IBSfftHS?*:^. ;U6 0 l~6 0 4lC,fcS$Eg 
Zi$&iffl%\^f7 : 5t-lblZlt, DM A A* 1 0 3©f-^ 
tESSXK&rt* 6 0 1 ~ 6 0 4 <3!>£TCD/1;x|gj£&gc3!) 

[o o 6 9] *li86M<D^>hn-^ffl5i o o-eij, h 

o s tfflJfCSSKSSnSAT.eO 1, 6 0 2ttlH#l 6t^ 
»;h?feklOMB/sectfe'J, DriveWtOK 
6 0 3, 604 BMW 8 t^«y h T*il* 5M 
B/secT»'J, DMA/** 1.0 31*, 3 OMB/s 
e cJ^®«g£*&QW&&&. Z(D£t)te1gm&£ 
$:S^fSfc«>, ^8SKf©n>hD-78IJl 0 OT* 
I*, DMA/Ul 0 3 ©fife 3 2fc?y htLTfcy, ^ 
SDMA/Ul0 3i:yU6 0 1, 6 0 2j3J:tfAU6 
0 3, 6 0 4O<l@EK$:. F I FO>=E>J 6 0 5~6 0 
8-d^LTV>5„ 

[0 0 7 0] RJt|ftWLfc«fce)»C s^SffiJCD^SiJlBffi: 

f6*»Ma©*(ifc«w. $e>tci*#ffi^fa^feywi/ 

[0 0 7 1] 2jc^i#e>©i/5^U-2/a> 
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i/^AT'l*. /^^T^^yfeftfer. 
* h > * - 7 x -i 7. S3 «k K 5 >f :7*>f > * - 7 x >f 

tfffix- 6 o %cdirj±, WfS^ra-eJMj 5 7 %04gM# 
-e £ & z: t tfttss nr v \ a . 

[oo7 2] vxtxwmizz-oT&ztitcsmzzm 

[0073] 

[0 0 7 4] #38l53©#8PI3«3£glC«fc;ft 

m*<D^{ i m<D*mtimazmi-t * 3 £ #r s * t 
20 tia®roffi#^ijtw] 

[01] *^©-Hfi6e!lT'fc5^Sl5fE«^fi<3!)«ffi0 
[02] *!8^®-ja6fi»jT'fe5^eiSiBfiSgfiC!>f^SO 

[03] 4^O--iam?%«^fflB1)BSS0f^(Z> 

-0Ifc;jVt«fc&0T'S>S. 

[04] *ftma-mmT'3b&ftmmm.(Dftmv> 
[05] ^^©-^Mx-fes^gmaiis^scD^ffi© 

30 -^&a?t'*'fA?-'V--h-?%S. 

[06] *|§qi<Z>-||i66WT'fe^aJ|B^g»Cfe^ 
T, DMA«&®8KK&BLfe4K40T%«. 
HW0BW!] 

100 3>>n-i^ CAflfcttWTO) 

101 SCSlT'PhSAfv^ 

102 FI FO^^EU (605~606) 

103 DMA^1>^ 

103 a MPU/U 

104 DMA3>hD-5 

40 1 05 ;tv77«U C-»?-*fi8*sa) (^2 
01318^) 
10 6 Ayr-V 

107 ESDl7*Phn;i^»;^ 

108 F I FO^^'J (60 7~6 0 8) 

109 f^i , ai(DriveO~3) (Hi ©IB 

110 W^n^a ±y -tr- 
ill /t^.n>ha-5 

i l 2 fHHi^^y (DRAM) 
50 113 ffip^^y (SRAM) 
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1 1 4 fflftt^V (ROM) 

201 autisi^m-s- 

2 0 2~20 5 V<f ^a^ntytl 1 0(Dftffl79 
-fe* 

2 0 6 rt* 

20 7 «£ii*-r-* 

3 0 1~3O3 V-f ^D^Dtytl 1 OCOffiHtPTf 
•fe* 

3 0 4 XX 

3 0 5 ^ 7. * JSfiTfflf- * 0:f68(*tfcfi 

4 0 1 bfr<Dam%&&."r-*mj£ 

4 02 SCSI^Q>3^y^6>A^7r>l*U 
4 03 74 (Dr i v e) T*Oi/-^«M 

404 njijgm>i$fg 

40 5 ^y??^^';^^^^ (Dr 1 v 
e) 'VODMAfSaS 

406 -7^ **3£fi'\<Z>T r -*<Eai 

407 h/\(Z>a-7> R&T$g£ (m&ffiat% 

408 uv> K$raai (.m&ffi<nw&) 

4 0 9 b/v©37> K**T9B& (*mi<DWr&) 

4 1 o b'mmm <&$mom&) 

50 1 HostOfriDri veO^0'J-h*3V> 
WW? 

502 5 0 lCDnv>K9fitftC3^*SCS I OODtS 

50 3 5 0 1 h*^{C*tf SESDI O0£ 

504 50 lOnv^KJfifTlCM-tSDr i veO© 

50 5 5 0 iron v:v KSSfTtCjtffS ESDI O0g? 

50 6 5 0 l<Z>3x^Kf8fflC*ft-*SCSI O0fl? 

50 7 HostlA>f)DrivelAfi!J-K3V>' 

50 8 5 0 7©3V>K5&f7{C*fi"SSCS I 0©tS 

5 0 9 5 0 70nv> K^fftCSW SE S D I 0©£ 

51 0 5 0 7flD3'7>F9HT(C^eDr i v e 1© 
S/-f 

5 1 1 5O70rJV>K$8frk:*H-.6ESDIO0j# 

5 1 2 5 0 7©3V>K#8*?fC2frr£SCS I O0«¥ 

513 Host2frf>Dri ve2MjD'J-K37> 
K«tf 


»u. UUOt 1. It/ 
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5 14 5 13 OJ?> K&t?lC*f-f 5 SCSI IfflA 
1IB1U 

515 5 1 303V>K&fr»ottf 5ESDI 10£ 
5 16 5 13 CD=JV> K38frK*f"f SD r i v e 20 

517 5 1 StDSV^KafflCttf&ESDI 1 08P 
tt 

518 5 1 3©3V>K«ifJ»C*ff SSCS I 108? 
10 » ■ 

519 Ho s t 3frg>Dr i ve 3/\0U — 

520 5 1 9©nv>K$8fTlC*f-T5 SCS I 00(5 

52 1 5 1 9©nv>K58fftC*WSESDI O0£ 
5 22 5 1 9CDU-v>Kf8fTlC*f-f,&Dr i v e 3© 

5 23 5 1 9®37>K9tfTtC^-«ESDI OOfi? 
20 fit 

5 24 5 1 90:3V>K3&mc*rt3SCS I 008? 

525 Drive O0i/-?&0[IrtE#%Er|g! 

5 2 6 DriveO^bfflf-^fllL 

5 2 7 5 2 eOT^SB^fctJUCfcff-SESD I 0_h 

T'0-r-**g£ 

528 5 2 6<DT-*$t&mUZlti+t>SCS I OJt 

5 29 5 2 607 : -*^#toUC2H-'5Ho s t 00 
30 -r-^SH 

53 0 Dr i v e 1 0^-£ffc0|5flE^B£|S| 
531 DrivelHCf-JML 

5 3 2 5 3 lO^-^g^mUcaf-r-SESDI l_h 

t?0-t-*IB£ 

53 3 5 3 lOyr-ZWafrtolsKltirt 4SCS I l_t 

5 34 5 3 10^-*^#tfJUC*f1-5Ho s t 10 

53 5 SCS I 0~l£«fctfESDI O~10?v<t 
40 TDMAK3g^f*5tl*|Zra 

601~604 FIFO^^'J©/t7 

A ^7h>r>f-^x-f7 (SCS I 0) (S10-T 

B M>*-7x>fJ* (SCS I 1) (S&10-T 

C K5-f^-f>*-7x^7 (ESDIO) (®2ffl 

D K5-f!/>f>*-7i.-<^ (ESDI 1) (f2® 


£.UUI*f ZnClQ iJ*\JV7J 
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A Host 
- SCS I I/F 


R Ho 6 t 
° SCSI l/F 


scs ) 


1 03a 


3CS I "I 

1 • 2(6 Q 5} 


101 


,U8H 


MPU 


no 


102(606) 


ISO 


112 

JL 


DRAM 


113 


SRAM 


114 

J— 


ROM 


MEMORY 
CONTROL 


tos 


DMAC 


DRAM Memory 
t 4MBy t « 


I 


603 
106 


Mil 


MPU BUS 


DMA BUS 


101 : SCSI^ah=3;l^ y y 
I 02 :F\FO*&) 
103: DMA'<* 
I 0 4 :DMA3>ha— 7 
I 0 5 :'<->7 T ^*M 
J 0 6 ^-f-'J 

107: ESDl7ab3Jtf-yZf 
i 0 8 iFIFO^^'J 



[04] 



t-UUIt OfiLtU IJ^JVJ) 


nu. uuy^ r, ! o/oo 
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A Hos t i ^ \ Hob t 


IDO 


" SCSI 1/T 


SCSI I/F 


SCS I 


MPU BUS 


DMA BUS 


101(801) 



IK 


ROM 


cuuii- onctu ijkjju/j iw, UU3<* r. 1//00 

(12) ^ ^FiW 6-1 4 94 8 2 

[1213] 


Host 


B Host 

" SCSI I/F " SCSI \/T 


101 


— ^101 

nl 3d 


no 


112 113 


114 

X 




